Abstract: Aim: Bioassays were carried out seasonally to evaluate individual growth and reproduction of cladocerans, from a marginal lake, with the addition of nitrogen (N), phosphorus (P), and both N and P to natural seston; Methods: Cohorts originated from cultivated females were submitted to the following treatments: 1) lake seston, 2) lake seston + P, 3) lake seston + N, and 4) lake seston + NP; Results: The sestonic C:P and C:N molar ratios were always high and limiting, according to threshold ratios estimated for temperate lakes. P addition to seston enhanced the growth rates of one species, D. birgei. A significant higher growth rate of B. longirostris was found in the seston enriched with N compared to natural seston, as well as a higher fecundity of M. minuta. The fecundity of D. birgei was significantly higher in the seston enriched with both N and P. C, N, and P body content of cladocerans was similar to that of temperate counterparts; Conclusion: Energy limitation related to carbon content or food quality seems to be most important in controlling cladocerans' populations in the lake than food mineral content.
Introduction
Marginal lakes are complex habitats and the mechanisms that drive their functioning are much debated, the annual hydrological variation of the river being assumed as the most important factor regulating these lakes (Junk, 1997) . The lakes are fundamental for maintaining the biodiversity of floodplains, providing a great habitat variety for several aquatic organisms, including zooplankton, a common component of lakes. Furthermore, zooplankton composition from those lakes can be different from that found in the river and in the littoral region (Panarelli, 2004) since they are subjected to hydrological pulses.
Several environmental characteristics are known to control zooplankton populations, such as abiotic factors (Saunders and Lewis, 1988) , food quantity of reservoirs (Tundisi et al., 2002) to attend the crescent energetic demand. Damming rivers can end in drastic ecological implications, because it implies in reduction of organic matter, energy and nutrients (Henry, 2003) .
Several studies on zooplankton have been carried out in the lakes of a tropical river, at the confluence of Paranapanema River and Jurumirim Reservoir, São Paulo State, Brazil, where lakes are submitted to flood pulses (Casanova and Henry, 2004; Martins and Henry, 2004; Panarelli et al., 2003; De Nadai and Henry, 2009; Panarelli et al., submitted) . However, laboratory experiments specially designed to evaluate relationships between planktonic herbivores and food quantity and quality are scarce in lentic environments subject to flood pulses.
The aim of this study was to test responses of cladocerans from Lake Camargo to additions of N, P, and both N and P to seston to find out whether mineral limitation holds for those tropical cladocerans. To achieve these objectives, the following analyses and experiments were performed: a) in vitro experiments for evaluating growth and reproduction of cladocerans fed natural seston and seston enriched with nutrients and b) elemental analyses of C, N, and P of seston and cladocerans.
Material and Methods

Study site
Camargo Lake (23° 30' 10" S and 48° 42' 35" W) is a lake located near the confluence of Paranapanema River and Jurumirim Reservoir, in the Southwest of São Paulo State, Brazil. The lake is submitted to an annual water level variation around 2.7 m (Henry, 2009 ). The region is characterized by two seasons: cool-dry (April to October) and warm-wet (November to March). The lake is permanently connected to the river, except during prolonged dry periods (Henry et al., 2005) . It is a shallow (maximum depth = 3.9 m; mean depth = 3.2 m), continuous polymictic lake with microstratifications in the afternoon and isothermy in the morning (Moschini-Carlos et al., 1999) , competition, and predation (Gulati and DeMott, 1997) . Food quality to zooplankton is related to the food content of C, N, P, lipids, essential fatty acids, proteins, and amino acids. Nitrogen is fundamental for the synthesis of amino acids and protein and phosphorus is involved in the synthesis of nucleic acids and, thus, is related to growth and reproduction. In this context, a widely addressed issue is the mineral limitation of the phytoplankton to the zooplankton (Hessen, 1992 (Hessen, , 2006 (Hessen, , 2008 Urabe and Watanabe, 1992; Müller-Navarra, 1995) . The mineral limiting hypothesis proposes that zooplankton can be limited by the nitrogen and phosphorus content of the food, phosphorus being most important in temperate regions and nitrogen in tropical regions (Lewis Jr., 1996; Talling and Lemoalle, 1998) . Herbivores, like some Daphnia´s species, maintain stoichiometric C:N and C:P ratios relatively constant even with considerable variation of C:N and C:P ratios of their diets (Hessen, 1990) . Data from literature indicate that zooplanktonic C:N and C:P ratios are lower than those of phytoplankton (Hessen, 1990; Andersen and Hessen, 1991) .
The sestonic elemental ratios vary widely among lakes (Hecky et al., 1993) , specially C:P ratios, and several abiotic and biotic factors can be responsible for more than ten-fold variation of the seston C:P ratios (Hessen, 2006) . Several studies showed low values of individual growth and growth rates of Daphnia fed algae with low P content in relation to C (high C:P ratios) (Sommer, 1992; Sterner 1993; DeMott, 1998; Urabe et al., 1997; Elser et al., 2001) and low N content (Groeger et al., 1991) . Conversely, some studies report a low correlation between Daphnia growth and P content in the field (Müller-Navarra, 1995) and in laboratory experiments using seston (DeMott and Tessier, 2002) .
Zooplankton is a food resource for several taxonomic groups in marginal lakes, including invertebrates and fish larvae. Thus, population studies are of great importance to understand the community trophic structure of these ecosystems. Large floodplains areas have been modified or eliminated by the construction of dikes, channels and river bed rectifications, resulting in the reduction of studies about these areas (Junk, 1997) . In the Equatorial region, the construction of reservoirs has also modified the flood pulse, upstream and downstream the reservoirs (Junk, 1997) . The same is observed in Brazil, where several river basins have been altered by the construction
Seston and the elemental composition of cladocerans
Aliquots of seston used in the experiments were taken for chemical analyses to separate food quantitative effects (carbon content) from qualitative effects (phosphorus and nitrogen content). For analyzing particulate organic carbon (POC), phosphorus (P), and nitrogen (N), samples (300-400 mL) were filtered in pre-ignited glass-fiber filters (Millipore AP40). POC was analyzed according to Strickland and Parsons (1972) , P by the molybdate method (Murphy and Riley 1962) , and nitrogen by the classic Kjeldahl method (Mackereth et al., 1978) .
Non egg-bearing adult females of Bosmina longirostris, D birgei, and M. minuta from cultures were separated under a stereomicroscope and placed on glass slides and dried at 60 °C for 24 hours, being transferred to previously weighed tin capsules. Particulate C and N of the animals were evaluated on an elemental analyzer (Carlo-Erba CHN 1110). The analyses of particulate P were made according to Murphy and Riley (1962) .
Growth experiments
Four growth experiments were performed using the most abundant cladoceran species in the lake during the period of each experiment, which are summarized in Table 1 .
Seven individuals born within 24 hours were placed in 250 mL-bottles, attached to a plankton wheel, rotating 1 minute every 15 minutes. Treatments, with three replicates each, were: 1) lake seston, 2) lake seston + 50 µg PO 4 -P L -1 , 3) lake seston + 1,600 µg NO 3 -L -1 , and 4) lake seston + 50 µg PO 4 -P L -1 + 1,600 µg NO 3 -L -1. The experiments were undertaken at the temperature of 24 °C and 12: 12 hours photoperiod cycle.
Before starting the experiments, 10 neonates were placed on small, pre-tared pieces of aluminum foil, dried at 60 °C for 24 hours to determine the initial body weight. In the subsequent days (2, 3, or 5), depending on the duration of the juvenile period of each species, the remaining animals were taken from each bottle, placed on glass slides, measured, dried cornuta rigaudi and Diaphanosoma birgei were monthly recorded in the lake from 2000 to 2001. Bosminopsis deitersi, Bosmina hagmanni, and Moina minuta can also reach high abundances (Panarelli, 2004 .day -1 , respectively (Panarelli et al., submitted) .
Cladocerans and alga cultures
The cladocerans used in all experiments were isolated from Camargo Lake. The animals were collected using a plankton net (50 µm) by vertical hauls, through the entire water column. The species were separated under a stereomicroscope and cultivated in the laboratory in 600 mL beakers containing filtered lake water (glass fiber filtersMillipore AP 40) with the addition of 1 mg.L -1 of Scenedesmus spinosus R. Chodat (14 µm length). The chlorophycean was grown in batch cultures using modified MBL medium (Stemberger, 1981) in an environmental chamber (Eletrolab -model 100G) with constant aeration, temperature (23 °C) and a 12:12 hours dark/light photoperiod.
Animals were cultivated for several generations prior the experiments at constant temperature (24 °C) and a 12:12 hours dark/light photoperiod.
Seston samplings and phytoplankton analysis
Natural seston offered as food for cladocerans was obtained in the water column of the lake, using a motorized pump (Sthill). The lake water was first filtered in a 140 µm net to exclude large zooplankton.
Phytoplanktonic algae were enumerated following Utermöhl's method (1958) , the biovolume estimated by geometric forms best fitting each alga shape based on Wetzel and Likens (1991) and Hillebrand et al. (1999) . The carbon content of the algae was assumed to be 10% of the biovolume (Vollenweider, 1974) . Phytoplankton was divided in two size fractions, one considered edible (≤36 µm) and the other inedible (>36 µm) to cladocerans. Species composition and morphological characteristics of algae were analyzed and the results presented as density and biomass. 
Results
Seston and the elemental composition of cladocerans
The elemental composition of natural lake seston and of seston enriched with nutrients used in the growth experiments is summarized in Table 2 . P additions significantly increased its concentrations in the seston, except in Experiment III and in the end of Experiment IV. N additions also increased its concentrations in the seston, except in Experiments III and IV. The additions of both N and P increased the nutrient concentrations in the seston in most occasions. The C:P ratios were usually high and in most cases P additions significantly reduced their values, except in Experiments III and IV. The C:N ratios were also high, but N additions did not reduce their concentrations in the seston during at 60 °C for 24 hours, and weighed for biomass evaluation. The biomass was evaluated by weighing the animals on a microbalance (Mettler Toledo UMT-2) to the nearest 0.1 µg. The exponential growth rate was calculated by the Equation 1.
where: W 0 and W t are the average weight of the animals in time 0 and after t days (3-5 days depending on the juvenile period of each species tested), respectively. Only the juvenile growth was monitored but experiments were extended to evaluate the fecundity (eggs/total female) and clutch size.
The results were analyzed by General Linear Model (Estimate Model) and the significant differences by ANOVA (Systat Program) and post hoc Tukey test (Systat®, version 9, 1999, SPSS, Chicago, IL, USA). Table 2 . Carbon, nitrogen and phosphorus concentrations and C:N and C:P ratios (molar) of the seston offered to cladocerans during the experiments I to VI. Data are means ± SD for three replicates. Asterisks indicate significant differences (ANOVA, p ≤ 0.05).
Initial Seston 5.36 ± 0.06 0.15 ± 0.01 7.65 ± 0.15 1868.00 ± 10.40 42.00 ± 3.00 Seston + P 5.30 ± 0.15 na 25.50 ± 0.70* 554.00 ± 6.80* na Seston + N 5.45 ± 0.17 0.24 ± 0.02* na na 27.0 ± 0.50* Seston + NP 7.10 ± 0.05 0.16 ± 0.10 28.00 ± 1.40* 680.50 ± 48.70* 55.00 ± 5.00 Final Seston 5.30 ± 0.10 0.15 ± 0.10 8.00 ± 0.00 1755 ± 30.90 41.00 ± 4.00 Seston + P 5.40 ± 0.14 na 25.50 ± 2.10* 570.00 ± 15.70* na Seston + N 5.50 ± 0.35 0.12 ± 0.02 na na 55.00 ± 12.00 Seston + NP 7.30 ± 0.07 0.23 ± 0.10* 30.00 ± 1.40* 650.00 ± 24.00* 32.00 ± 0.80* II Initial Seston 4.50 ± 0.10 0.10 ± 0.00 6.10 ± 0.50 1960.00 ± 95.10 50.00 ± 1.40 Seston + P 4.80 ± 0.20 na 24.00 ± 2.80* 536.00 ± 66.10* na Seston + N 4.50 ± 0.00 0.19 ± 0.02* na na 27.30 ± 3.50* Seston + NP 6.40 ± 0.00 0.26 ± 0.10* 30.50 ± 2.10* 560.40 ± 38.95* 23.00 ± 8.85* Final Seston 4.90 ± 0.07 0.18 ± 0.09 8.60 ± 2.20 1582.20 ± 420.65 35.00 ± 16.00 Seston + P 4.85 ± 0.10 na 21.50 ± 3.50* 608.85 ± 103.00* na Seston + N 4.90 ± 0.10 0.11 ± 0.01 na na 50.60 ± 4.70 Seston + NP 6.75 ± 0.00 0.20 ± 0.02 26.00 ± 4.25* 700.00 ± 114.70* 39.90 ± 3.30 III Initial Seston 5.75 ± 0.07 0.11 ± 0.01 12.90 ± 3.50 1230.00 ± 320.00 59.00 ± 6.00 Seston + P 8.20 ± 0.07 0.11 ± 0.04 14.00 ± 3.50 1620.00 ± 380.00 88.00 ± 25.00 Seston + N 8.10 ± 0.10 0.11 ± 0.01 16.00 ± 4.00 1390.00 ± 330.00 83.00 ± 8.00 Seston + NP 7.85 ± 0.09 0.26 ± 0.03* 19.00 ± 4.50 1116.00 ± 270.00
36.00 ± 4.00* Final Seston 5.30 ± 0.10 0.15 ± 0.04 13.00 ± 2.00 1100.00 ± 190.00 43.00 ± 13.00 Seston + P 7.90 ± 0.03 0.10 ± 0.04 14.50 ± 2.00 1460 ± 140.00 106.00 ± 52.00 Seston + N 8.40 ± 0.14 0.10 ± 0.01 13.00 ± 0.20 1675.00 ± 48.00 102.00 ± 11.00 Seston + NP 8.10 ± 0.05 0.17 ± 0.05 13.00 ± 0.90 1620.00 ± 119.00 56.00 ± 16.00 IV Initial Seston 5.70 ± 0.20 0.19 ± 0.05 14.75 ± 0.00 1030.00 ± 34.00 36.00 ± 10.00 Seston + P 7.80 ± 0.12 0.10 ± 0.00 22.70 ± 0.02* 916.00 ± 2.50 86.50 ± 0.20 Seston + N 7.60 ± 0.02 0.11 ± 0.01 15.80 ± 0.07 1280.00 ± 4.00 78.50 ± 9.00 Seston + NP 7.60 ± 0.40 0.13 ± 0.02 19.00 ± 0.05* 1050.00 ± 60.00 69.50 ± 5.00 Final Seston 7.90 ± 0.40 0.11 ± 0.01 15.40 ± 1.70 1375.00 ± 89.00 82.00 ± 13.20 Seston + P 7.90 ± 0.10 0.11 ± 0.00 17.70 ± 0.00 1190.00 ± 276.00 81.00 ± 12.00 Seston + N 8.00 ± 0.20 0.10 ± 0.00 16.00 ± 0.03 1340.00 ± 33.00 89.00 ± 2.00 Seston + NP 7.95 ± 0.20 0.16 ± 0.07* 28.40 ± 0.06* 746.00 ± 22.00
67.00 ± 30.00
The predominant algae species, in density, were: Chroomonas spp., Cyclotella stelligera, Dinobryon bavaricum, Nitzchia acicularis, and Urosolenia longiseta in Experiment I. Chroomonas spp., D. bavaricum, and N. acicularis predominated in Experiment II. Again, Chroomonas spp., and also Cryptomonas sp., and Aulacoseira distans were the main algae species found in Experiment III. A colonial crysophycean, Synura uvella, followed by Chroomonas spp., Monoraphidium contortum, and N. acicularis dominated in Experiment IV. In biomass, D. bavaricum was the most abundant in Experiments I and II, Cryptomonas spp. and Chroomonas spp. in Experiment III, and Synura uvella in Experiment IV.
The total algal carbon contents were: 0.054, 0.034, 0.017, and 0.037 mg C.L -1
, in experiments I, II, III, and IV, respectively.
Growth bioassays
The growth rates of B. longirostris were significantly higher in the seston enriched with N compared to seston without additions (Figure 2) . D. birgei showed significantly higher growth rates in the seston enriched with P. No significant differences among treatments were observed for M. minuta.
D. birgei presented a significantly higher fecundity in the seston enriched with N and P, and M. minuta in the seston enriched with N compared to seston without additions (Figure 2 ).
Discussion
The enrichment of the seston with N and P showed low influence on growth rates and reproduction of cladocerans. Sinergic effect or colimitation of N and P was observed for D. birgei that presented higher fecundity in the seston enriched with N and P. Fileto et al. (2007) also observed higher growth rate of D. gessneri when both N and P were added to seston. Ferrão-Filho et al. (2003) found colimitation of N and P testing growth and reproduction of cladocerans in nutrient-deficient algae. The authors related the colimitation to a reduction of protein synthesis (enzymes) and accumulation of carbohydrates and Experiments III and IV, but the addition of both N and P reduced C:N ratios in the beginning of Experiment III.
The carbon content of cladocerans varied from 38% in M. minuta to 41% in B. longirostris (Table 3) . N content was similar among the three species, varying from 12 to 14%. B. longirostris showed the lowest relative value of P content (0.5%) and D. birgei and M. minuta presented similar values.
Phytoplankton
Phytoplankton was mainly composed of Cryptophyceae in the first three experiments and Bacillariophyceae in the fourth experiment (Figure 1) .
Algae ≤ 36 µm size predominated in density in all experiments. The size fraction > 36 µm predominated in biomass in Experiment I, showing an almost equally contribution in Experiments II and IV and little contribution in Experiment III (Table 4) . Table 3 . Relative content of carbon, nitrogen, and phosphorus of cladocerans from Lake Camargo.
C N P B. longirostris 41.00 ± 2.00 14.00 ± 0.20 0.50 ± 0.15 D. birgei 40.00 ± 1.00 12.00 ± 0.40 1.30 ± 0.05 M. minuta 38.00 ± 1.50 12.00 ± 2.50 1.10 ± 0.25 Table 4 . Relative density and biomass of algae ≤ 36 µm and > 36 µm in the seston during the experiments. to Experiments I and II. Therefore, no effects due to seston enrichment on cladocerans growth and reproduction were expected. In Experiment III, seston was dominated by small cryptophyceans, in density and in biomass (mainly the small and rounded Chroomonas spp.), which are considered a high quality food owing to the elevated content of PUFAs (polyunsaturated fatty acids) (Brett and Müller-Navarra, 1997). Thus, seston was composed of highly nutritive food and the addition of N and P did not improve or constrain the growth and reproduction of cladocerans. In Experiment IV, the fecundity of M. minuta was significantly higher in the seston enriched with N. Seston during this experiment was dominated, in density and biomass, by algae smaller than 36 µm, with a high contribution of Bacillariophyceae (mainly N. acicularis) and the crysophycean S. uvella, that forms small colonies (GALD = 17 µm). Similarly to diatoms, cryptophyceans are also rich in PUFAs. Therefore, the elevated fecundity was probably more related to food aspects other than mineral content, since although a higher fecundity in the seston enriched with N was observed, its addition did not enhance seston nitrogen concentration. Negative effects of high C:P ratios on Daphnia growth have been reported (Urabe et al., 1997; Elser et al., 2001; DeMott and Pape, 2005) . In contrast, some studies have found low correlation between Daphnia growth and sestonic P content (Müller-Navarra, 1995; DeMott and Tessier, 2002) . Negative effect of P addition to seston has been observed on population growth of Ceriodaphnia dubia (Matveev and Balseiro, 1990) . Fileto et al. (2007) found that cladocerans did not respond to P addition, but responded to the additions of both N and P. Fileto et al. (in press) observed that despite high C:P and C:N ratios, cladocerans from Lake Camargo were able to grow and reproduce in experiments testing different food size fractions. Elser et al. (2000) studying the possible influence of P limitation on Daphnia found that ca. 22% of the sestonic P:C ratios are higher than the proposed threshold elemental ratios (TER) for P that corresponds to 0.43% P, considering that C is 50% of the dry mass. Variation of P:C above the TER is irrelevant to animals' performance (Boersma and Elser, 2006) . Probably, abiotic factors such as temperature, associated to algae features, like size, shape, and mucilaginous sheaths had stronger influence on growth and reproduction of cladocerans.
Most of the energy (C) contained in the lake seston and used as food by zooplanktonic lipids in nutrient-deficient algae, as suggested in other studies.
The C:P and C:N ratios were always high during the present study, and since in the tropics limiting values have not yet been established and, thus, assuming the limits for temperate lakes, sestonic C:P and C:N ratios were limiting in Lake Camargo. Limiting C:P molar ratios estimated for temperate lakes range from 138 to 500 (Urabe and Watanabe, 1992; Sterner and Hessen 1994; DeMott and Gulati, 1999) . C:N molar ratios ranging from 15 to 30 molar were suggested to lower food quality (Urabe and Watanabe, 1992) . Particulate P values in Lake Camargo are not low considering the conceptual model for C and P-limitation for Daphnia presented by Hessen (2008) . However, as particulate C is very high in this lake, due to detritus resuspension, the values are in the range of C-saturation and P-limitation, according to Hessen (2008) .
However, in Experiments III and IV, the addition of N and P to seston did not significantly enhance nutrient concentrations, except the P addition in the beginning of Experiment IV. Probably, algae were saturated by nutrients and did not absorb the added nutrients. P concentrations of natural seston (before additions) were also higher when compared ( Andersen and Hessen, 1991) . In previous studies carried out by Fileto et al. (2007) similar values were also found: C content of C. richardi, D. ambigua, and D. gessneri varied from 48.55 to 52.40%, P content from 0.99 to 1.30%, and N from 7.10 to 11.75%. B. longirostris presented the lowest values of P content in the present study and similar results (ca. 0.7%) have been reported by Hessen and Lyche (1991) . Bosmina is known to present a low P content, which was supposed to be indicative of a lower P requirement than Daphnia, a higher efficiency on processing phosphorus or a better ability to survive losses in body P content (Schulz and Sterner, 1999) . Differences in P content among species could be related to variation in RNA content (Mckee and Knowles, 1987) . Lake Camargo is highly affected by hydrological pulses (Henry, 2005) . The phytoplankton composition is maintained in a successional stage due to disturbances in the lake, being dominated by small and fast-growing species such as cryptophyceans and diatoms, some of them resuspended from the bottom (Granado et al., 2009) . Zooplankton species should be adapted to survive under food limitation in this kind of disturbed environment. Carbon limitation is uncommon, but can occur at least during some parts of the year, because sestonic carbon can be predominantly composed of low quality or unsuitable food sources for most herbivores. Shape, size and other algae features, can constrain herbivores, contributing to decrease carbon uptake, and interfering with processes, enhancing their energy expenditures.
Our findings support the idea that in the tropical region, mineral limitation is unlikely and that sestonic C:P and C:N ratios can be distorted by the high amount of detritus and other carbon sources in shallow lakes, resulting in that high values are not necessarily indicative of sestonic stoichiometric limitation for herbivores.
populations is mainly composed of detritus, algal carbon usually contributing a lower amount. However, several aquatic organisms are able to feed also on detritus and bacteria, besides phytoplankton (Azam et al., 1983) .
The contribution of phytoplankton to total sestonic C is usually low, rarely exceeding 40% (Hessen et al., 2003) . In the present study, algal carbon values were ≤1.0%, and most of the sestonic carbon was composed of detritus, bacteria and microzooplankton. In Experiment III, algal carbon concentration (0.017 mg C.L -1 ) was within the threshold food concentration (<0.025 mg C.L -1 ) found for tropical cladocerans by Bunioto and Arcifa (2007) . However, M. minuta was able to grow and reproduce, reinforcing the importance of other seston components in the diets of cladocerans. The low value of algal carbon in this experiment can be related to the high dominance of small cryptophyceans (Chroomonas sp. and Cryptomonas sp.).
Thus, in Lake Camargo, the non-algal sestonic fraction can be a food source to cladocerans, and originates from inputs from sediment resuspension and allochthonous material from the catchment area (Fileto et al., in press ). The sediment resuspension interferes on light penetration, causing its decrease and favoring some planktonic groups such as cryptophyceans (Henry et al., 2006) , which predominated during almost all experiments (except in Experiment IV where bacillariophyceans dominated). These small edible algae should favor cladocerans populations, but sometimes herbivores may be constrained by the high contribution of larger algae. In Experiments I and II, D. bavaricum, a large and colonial alga, predominated in biomass and D. birgei presented low growth rates and egg production whereas B. longirostris apparently was not affected, probably because of its capacity to avoid large algae. Spiny algae are hard to be handled by small species (Lampert, 1987) and colonies or large filaments can interfere in the filtration process or be rejected (Kurmayer, 2000) . Fileto et al. (2004) observed that smaller cladocerans showed preference for nanoplankton (≤20 µm) and one large species for microplankton (>20 µm).
The C, N, and P body contents of cladocerans in the present study were similar to results from literature. Daphnia of temperate regions presents, on average, 44% of C body content (Hessen, 1990) , N ranging from 8 to 10% in cladocerans (Andersen and Hessen, 1991 
